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ABSTRACT 


Quadratic  mean  diameters  for  converting  fuel  -particle 
intersection  counts  into  volume  estimates  for  1-,  10-,  and  100- 
hour  moisture  timelag  classes  were  determined  for  western 
hemlock  fTsuga  heterophylla  (Raf.)  Sarg. )  slash  particles  in 
the  Pacific  Northwest. 


The  planar  intersect  technique  is  commonly  used  to  inventory  small  dead  and  down 
woody  fuels  (Brown  1971,  1974;  Brown  and  Roussopoulos  1974).     To  facilitate  fieldwork, 
particle  intersections  are  tallied  by  three  size  classes  that  correspond  to  1-,  10-, 
and  100-hour  average  moisture  timelag  classes  (Fosberg  1970) : 


The  National  Fire-Danger  Rating  System  recognizes  these  same  fuel  moisture  timelag 
classes  (Deeming  and  others  1977) . 


!Collin  D.  Bevins  is  the  Research  Coordinator,  Systems  for  Environmental  Manage- 
ment,  Inc.,  Box  3776,  Missoula,  Mont.     The  work  presented  was  performed  while  attending 
the  College  of  Forest  Resources,  University  of  Washington,  Seattle,  Wash. ,  and  was 
funded  by  the  National  Fire-Danger  Rating  research  work  unit,  Intermountain  Forest  and 
Range  Experiment  Station,  Forest  Service,  U.S.  Department  of  Agriculture. 
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In  sampling  small  dead  and  down  woody  fuel,  a  fuel  particle  is  assigned  to  a  size 
class  on  the  basis  of  its  diameter  at  the  point  of  intersection  with  the  sampling  plane. 
To  convert  fuel  intersection  counts  into  volume  and  load  estimates,  it  is  necessary  to 
know  the  quadratic  mean  diameters  of  the  fuel  species  present  within  each  timelag  class. 
Brown  (1974)  and  Brown  and  Roussopoulos  (1974)  presented  quadratic  and  arithmetic  mean 
diameters  of  several  species  common  to  the  western  and  midwestern  United  States  (table 
1) .    However,  data  on  western  hemlock  (Tsuga  heterophylla  (Raf.)  Sarg.)  were  not  avail- 
able.    Western  hemlock  quadratic  and  arithmetic  mean  diameters  suitable  for  use  in 
estimating  the  species'  volume  are  presented  here. 


Table  I  .--Slash  fuel  particle  diameters  of  western  hemlock  and  other  common  species1 
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1,071 
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.  10 
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.29 
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32 

.29 

.10 

0 

358 

37 
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.  14 
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1. 
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1.20 
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27 

4.08 
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JP 

72 

4. 
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4.50 

1.49 
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4. 

63 

4.43 

1.37 
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4. 

75 

4.51 

1.50 
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for  species  other 

than  western 

hemlock  are  taken 

from  Brown 

and 

Roussopoulos  (1974) 
2The  following  species  abbreviations  are  used: 


C  Western  redcedar  Thuja  plicata  Donn 

DF  Douglas-fir  Pseudotsuga  menziesii  (Mirb.)  Franco 

GF  Grand  fir  Abies  grandis  (Dougl.)  Lindl. 

JP  Jack  pine  Pinus  banksiana  Lamb. 

L  Western  larch  Larix  occidentalis  Nutt. 

LP  Lodgepole  pine  Pinus  contorta  Dougl. 

0  Oak  Quercus  spp. 

PP  Ponderosa  pine  Pinus  ponderosa  Laws. 

RP  Red  pine  Pinus  resinosa  Ait. 

S  Engelmann  spruce  Picea  engelmannii  Parry 

WH  Western  hemlock  Tsuga  heterophylla  (Raf.)  Sarg. 
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Measurements  of  western  hemlock  diameters  were  taken  in  fresh  and  1-year-old  clear- 
cut  slash  at  three  locations  in  the  Pacific  Northwest:  the  Soleduck  Ranger  District 
of  the  Olympic  National  Forest,  and  the  North  Bend  and  Skykomish  Ranger  Districts  of 
the  Mt .  Baker  National  Forest. 

A  sample  transect  was  randomly  located  across  each  of  the  three  slash  areas.  The 
diameter  of  each  western  hemlock  fuel  particle  intersecting  the  transect  was  measured 
at  the  point  of  intersection.     Particle  diameters  were  measured  with  a  caliper  gradu- 
ated to  0.1  millimeter. 

The  sample  size  of  each  timelag  class  and  the  resulting  quadratic  and  arithmetic 
mean  diameters  are  presented  in  table  1.     The  slash  fuel  particle  diameters  of  other 
common  species,  taken  from  Brown  and  Roussopoulos  (1974),  are  also  presented  for  compar- 
ison.    Western  hemlock  appears  to  have  a  lower  quadratic  mean  diameter  in  the  1-hour 
timelag  size  class  than  any  of  the  other  species  measured.     The  10-hour  diameter  of 
western  hemlock,  however,  is  larger  than  any  of  the  other  species.     This  reflects  the 
fine  branching  habit  of  western  hemlock,  which  has  many  small  terminal  twigs  supported 
by  a  single  branch.     Similarly,  the  quadratic  mean  diameter  of  the  100-hour  timelag 
class  is  slightly  larger  than  those  of  most  other  species  presented  in  table  1. 
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